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Claims 

[d] l.A variable capacitor comprising: 

first terminal means for applying a variable capacitance 
to another circuit, the first terminal means having a 
source voltage; 

substrate connection means for connecting to a sub- 
strate to bias the substrate; 

composite gate means, having a plurality of gate seg- 
ments formed over the substrate, for inducing formation 
of a conducting channel in the substrate under a gate 
segment when a gate-segment voltage of the gate seg- 
ment exceeds the source voltage by a threshold voltage, 
but for not forming the conducting channel when the 
gate-segment voltage of the gate segment does not ex- 
ceed the source voltage by the threshold voltage; 
source means, formed in the substrate but having an op- 
posite polarity to the substrate, for connecting conduct- 
ing channels under the gate segments to the first termi- 
nal means and for biasing the conducting channels un- 
der the substrate to the source voltage of the first termi- 
nal means; 

variable voltage means for generating a first voltage that 
can be varied to adjust a capacitance value of the vari- 



able capacitance; and 

multi-voltage means, coupled between the variable volt- 
age means and a second voltage, for generating a plu- 
rality of voltages between the first and second voltages; 
wherein the plurality of voltages are each applied to a 
different one of the gate segments whereby the gate 
segments are biased to a plurality of differing gate- 
segment biases between the first and second voltages, 
whereby the capacitance value at the first terminal 
means is increased by adjusting the first voltage, causing 
additional gate segments to form conducting channels 
that increase capacitance. 

[c2] 2.The variable capacitor of claim 1 wherein the second 
voltage is ground; 

wherein the variable capacitance includes channel- 
to-substrate capacitances of the conducting channels. 

[c3] 3. The variable capacitor of claim 2 wherein the multi- 
voltage means comprises a plurality of resistors in series 
between the first and second voltages, with connections 
to a gate segment made between a pair of adjacent re- 
sistors in the plurality of resistors. 

[c4] 4.The variable capacitor of claim 3 wherein a pair of ad- 
jacent gate segments are separated by a common source 
segment of the source means. 



[c5] 5.The variable capacitor of claim 1 wherein the capaci- 
tance value is linearly proportional to the first voltage. 

[c6] 6.The variable capacitor of claim 1 wherein the second 
voltage is ground, and the first voltage is a voltage that 
is above the threshold voltage. 

[c7] 7.A gated-diode variable capacitor comprising: 

a gate formed over a thin insulator that separates the 
gate from a substrate; 

a source formed in the substrate on a source side of the 
gate; 

a substrate tap for connecting a substrate bias voltage to 
a substrate under the gate; 

an upper-gate contact to the gate for applying an upper 
voltage to an upper portion of the gate; and 
a lower-gate contact to the gate for applying a lower 
voltage to a lower portion of the gate; 
wherein the upper voltage is higher than the lower volt- 
age, wherein a gate-to-source voltage varies along the 
gate; 

wherein a source bias voltage applied to the source, the 
upper voltage, and the lower voltage cause an inverted 
portion of the gate to have an inversion layer formed in 
the substrate under the inverted portion, and a non- 
inverted portion of the gate to not have a inversion layer 



formed in the substrate under the non-inverted portion; 
wherein a capacitance per unit area of the inverted por- 
tion is higher than a capacitance per unit area of the 
non-inverted portion; 

wherein capacitance of the variable capacitor measured 
from the source to the substrate is adjustable by adjust- 
ing a ratio of an area of the inverted portion to the area 
of the non-inverted portion, 

whereby capacitance is adjustable by adjusting areas of 
inverted and non-inverted regions under the gate. 

[c8] 8.The gated-diode variable capacitor of claim 7 wherein 
the substrate bias voltage is ground, the substrate is a 
p-type substrate, the upper voltage is more than a tran- 
sistor threshold above the source bias voltage but the 
lower voltage is less than the transistor threshold above 
the source bias voltage or is below the source bias volt- 
age. 

[c9] 9.The gated-diode variable capacitor of claim 7 further 
comprising: 

a variable voltage generator, coupled to the upper-gate 
contact, to vary the upper voltage applied to the gate; 
wherein the lower voltage is ground or a fixed voltage 
between ground and a transistor threshold voltage. 

[do] lfj.The gated-diode variable capacitor of claim 7 further 



comprising: 

a fixed voltage generator, coupled to the upper-gate 
contact, to fix the upper voltage applied to the gate; 
a variable voltage generator, coupled to the source by a 
source contact, to vary the source bias voltage applied to 
the source; 

wherein the lower voltage is ground or a fixed voltage 
between ground and a transistor threshold voltage. 

[cH] ll.The gated-diode variable capacitor of claim 10 fur- 
ther comprising: 

a drain formed in the substrate on a drain side of the 
gate opposite the source side; 

wherein the drain is connected to the source by a metal 
line and contacts, 

whereby the source and the drain are both coupled to 
the source bias voltage. 

[d2] i2.The gated-diode variable capacitor of claim 11 

wherein the gate comprises a plurality gate arms biased 
to different voltages between the upper voltage and the 
lower voltage, the gate arms being electrically isolated 
from one another, 

wherein gate current flow is blocked by electrical isola- 
tion of the gate arms. 



